Oxidative stress, tissue remodeling and regression during amphibian metamorphosis.
Anuran metamorphosis is characterized by rapid and drastic changes in the body form and function under the influence of thyroid hormones. We evaluated the involvement of reactive oxygen species and antioxidant defenses during intestinal remodeling and tail regression of tadpoles of Xenopus laevis. Oxidative stress resulting from depletion in catalase and reduced glutathione, and simultaneous increase in lipid peroxidation during intestinal remodeling as well as tail regression are probably responsible for cell death and differentiation in these organs. Gene expression data for superoxide dismutase and catalase supports this contention. A dramatic increase in another antioxidant, ascorbic acid content of both these organs during metamorphic climax indicates its multifactor role such as collagen synthesis in intestine and controlled tail regression. These findings suggest that the cellular environment in the intestine and tail becomes progressively more oxidizing during its remodeling and regression respectively.